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( 2 ) 

1 

[4$fFif#©ISB] 

© flftf S4# £© £#H£4Mt * *f JS-T & Wf 2 y n - f )zffi 
SS'tSt^i:, ME:/n— :/K**j£l,fcv*4MtS«rlE 

fc*jtcD*#H**«**ai-r *xa t bfc n t 

*««i-r*4#Ha4fe«©*Hi*j*. 10 

tc«fc 0 H £ Sit 1 tcE*©£# 

M»%5f©t£ffi;S&. 

E*©£#H**»©*wj#ft. 20 

[IMSS4] ttB*?LfMtoP3&Rft&?. 

HWMft©ttttj&&. 

©-«£U©:/n-:/a»rt«fcB*Sftfc*?IJt#fc, 

K#?ut# & iwt * &e u fern® t * jyt b fc 

[§*2fcJ»7] mE*?LB#tt. *fc*:7o-^*«HJfe 

Mm 6 ce«©^ ygg. 

[ft*3g9] ME««©— ^ttlfiWiTfEBSftfci* 
&©*g*®«^£Wb, £tt&**©*«at®«lgU: 40 
fc teSft o fc - :7"£ S^Yt b fc#JLRflc€E« U 
*©±K#a©*tGl«iSH!»*fcW*JH 5 (CE«©?»> 

gglC^^T, B*JH4~7©fan;&>l«lCE*©? L y 
[R9!©lMBfcSil9I] 50 
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[0 0 0 1] 

#38 W*. £#WBt*Mt©tt 

[0 0 0 2] 

a*£B£*g>TV>3 (Beattie et al. 1993, Fodor et a 
1. 1991, Khrapko et al. 1989, Southern et al. 199 
4) „ H©DNA7Wfci, ^cm^©5g^*ffi^it«->U n 
>S«1©*®IC E^JAlgfcSlO' ~10'aS©DNA7 p D 
— :/2 SBftflSbfc^y S -a T*D (0 9 A) , 
ifi^©*e^tttt*©f8«fc««>T*# < bT Vi 
*. ^©IC3©IP8te#©jIDT;&3. 
[0 0 0 3] $"T, DNA7 Wf -klC43Vvr, -^©DNA^D 

b&smae^at^sjfcsii- dna^d-^ 

2©t^E^tC#bTte«WfcE^J£*T£imite : F3 
DNA^a-^lC^-g-Si*"^). Z.tl\ZX0. Kfiafi 
^3**7 W ±©DNA7 r D— ^2K?#bTffi*iWS:E?>J* 
WT£i#lc«, 7W±©1MEa^TIME*H*K:fi* 
?-*flH**«#&tt*. fcT, H^flSbT^VifcDNA^ 
D - ^2 OE5II t ffil^f 6»o T Wtt, St**ite-T3 

*»c#&t"£ifcgE^*f9f¥lwW^*££a*^#£. * 

SE^ucBi-rs#<©w«*i#&n-5Jit*^, 

&fiH s tttH&1IFK.lI:£ &?. y-!r>-»yft*i:tT 
t>;*;V> tlTl^S (Pease et al. 1994, Parinov 

et al. 1996) „ 

[0 0 0 4] — ^> 7 W_k^©DNA:/0 — :/©@^ffc; 
ICiibTtt, (1)7W JiTDNA^D — ^©DNAi8£#{ft 
)* ^ (7KH#ff^5, 889, 

165*§) , (2)^«6-&^bTi5V^cDNA7'D— T/&7W 
±tCH^b-T-5^}4 OfclS#f!FSil5, 807, 522^) ©2«S 
*«a§SnTVJ5. S5#©^?£«7^ KUV^77^- 
ftffi£5PJJBbT, I^OfftCDJWrtlC, E?U©S 

jS-sdna ^d— ^iooA©^BI-e20x20«inffi»c@^'ft; 

T?£-5©T, tt4X10 , fgO^D-^5ft;57KS: 
f£8Te#-5(Chee et al. 1996). 7*h'JV^77-f- 
ftflfte, ^«E0. lwmgS©/^-->^ i b"I^»C75:Ot? 

>&^«t 0 fiVi (1 20 u m©F B ^^-r60 X 60 u nrS) ^©^^« 

jfe^fe©©, y;i/«*li;7'D- 7$:mi£ik-?z>z.t 
T, (l) ©^ffiiOfcB^bT'a-^rosSrti^-rc 

td*x^-g>©T?. gwae^3,fc ©£&$*©,&-?«« 

nTV^(Guschin et al. 1997). 

[0 0 0 5] bfrb, ±E©DNA7 Wfi^tlfe^F®^ 
lw^yD-y*EMbfc^ig(C^:t3T^-Sfc*e)> 



( 

3 

0 9 B ic^f J; 5 #?Uf->'Jn>a&4K: 

H&tc » It y P - Zf5 £ HJtftrT •& *> $8£ S tlT V » 
■5 (Beattie et al., 1995) „ b^U #?L«->'Jr]> 

[ooo6] mkTv^T\t^mmzm.m^tz 

& ft * X JL Z> » * # » »f£ * -6 IBM ** * 

[0 0 0 7] £Lk©«k5K:, DNA7WT ©F D m&T&5 

if, *Wttew©£#H^R©*afcfc7l'<ft;a* 

[0 0 0 8] 

ftt^fc^Kftan/t ■&©-?* d, 4$/6©±#ii§jS#>« 
b&*m©»*i»ftsfc*efcT* z.£&n] 

[0 0 0 9] 

[gg^£fl¥&-f-2>fcise>£D^g:] *56?BlCJ:*»ffi©*#: 

©«nH»)fe©*#Bi»*« * me 
yfcjmEsnfc«jfe©flfe#«ai««**ai > r*iat* 

ftii b & C t * £ T -5 "b © T ft 5 . 

[ooio] Mn9i:J:«ttt<D±{mHWt 

«tu-r ««e©**Ha«i»***air-& 
r * fcfe ©-sjk± © - y d^rt a$ ic $ nfc^-?L 

ft « b & 1 £ * £ -r * *> © T ft -5 . 

[0 0 11] 

mwonnoMmi **WR:j:s«m*ffi©— 
y^Hffi, f>rt9it. mm. mm. mm*)v^>fz£ 
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[0 0 12] grKWm\Z\t, ^D-y8*<H5fe<bSn& 
[0 0 13] £>JLJt#7©W«fctt, *S.*#7*«Et» 

«t5Jcbx-^©«si2, lsaowan, S6fcttria« 

Si 2, 13tt««llK:S*ISSftTV»*. WfciD, 

10 [0 0 14] *»SfcJ:*±flcBi**ifl©l(Wl*ffiJc* 

v»t», *-r, m%©£&<m*w-*3nfc£*mi 

?LSf#7fc*fbT#y&U a£JC»il2, 13N]tCttS£ 

HiflDT-5££:fc«ktK SS)|si-4 I ©:£#!S]g$Jfi9, lOtcM 

♦MEOiil:iiI*oTl«j}!tT*. DNA«V 
•I* T^Urf 2>. #-?LK#7tt«Sl2, 1 

3©wfcE«*nTv»*fc«>, n©t*fc^M3e«m 
9, i03iit#afi7©i*j«*aar'*. -e©ss. ^nmwi 

20 ©l*i8ES;aai"-5fe^ll^St9, 10*«#?LS*7JC@ft 

ft: $ nfe t'd -^"ic^js-r s ^*HK%M9-cft 
^©*^H»%S9«yD-^8»cifs$n. yn-^ic 

MJS b is. V^fleHX4Ml 0-C ft n«#-?LK^7©^ icgN 

[0 0 15] #flH*7rt©^n-^fcj|IS$ft 
fc£#W*»flt9©#«ES, ^©S^©WM*m3t^ai 

ge*fc«fti*^tBSfB&i!©x^ji/^-ai^mse 

[0016] ±E©«-ca, K^nt-^sns^flcHa^i 

nfc^#M3i%H©w^*, -t-©^©***^»"r«> 
z-tiz^K). &n&m n <o7u— deities tut&i* 
M»»ii©#«E*«kjnbTv»**», ji©^}SicRissn 

a -a-, #7LSflsJc}igais-fc^. ±f2*frna^Mi:s 
*-r«JB— ©^D-y*ff«a-a-*c:i:fcj:-3"Cfe*tti 
Biig-rft-s. ^©«-&, ««id:a(Mkffls«cFBtcft«^ 

[0 0 17] *«WIC*V»T, ttffi©J»*ife**#W 
DN A, RNA, PNA^©^SE> 

k«i, *>r\99.. mm. mm, rk^ji^e 

RNA, PNAf©gSftf« fit*, U±Zf* — *>A 

&ft\zmi£ibVT&m-2ft2>. 
so [ooi8] Xftmizte^T z*L2>&Rnm*. 
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K, jtfyfxjkTJlo— Jk #Vifl/>if'j3-M 
©-g-ffcK^H 1 , -> U £ ©^JLSH: 7 5 y £ 7>a*±tf 

tt*©*fts*i&-r©**a*bv» :<d&io~&ioo:*> 
[0019] sfe#Ha««sj*ie-r*fcje>o^ , D— 

h\ N-X^yHS^H-VMil-'^D-^ (EMC 
S) , £> <fcZ/N-X £ ->>f 5 5?;k3- (2-tf U VIVWX) 
fnM-tZ—Y (SPDP) Ai*03|i«jW0!6ffl, b'*^> 

[0 0 2 0] #fg93K:43V>T#-?LMflE©Mffi9KSafi$n 
S«ttimtt#fclKJfcStt*%>©Trttfcv». 

fti'&**fflv^*i:i3j(fr#*. ic, 8Mb&»e© 30 

¥3H*-fb-&«|-?», CCD. FET, CMOSfc 2<6*i|*Sfls5*/ W 

[0 0 2 1] *&, IMElitl/T. «fe»Sfi©*®»C 
mjRfcJMtU #<fcbfcS««S£ 

^ k*- a in&i£ »c <fc 9 mot & ^^-T 5 n i a< t * . 

*/X?^y>y *ff5«-&tt, itSSt2®X/t-y^ 

<j tf d-;k *y 7-'j >^if©m»s-g-^s««i^ 

*>mv»* ' fig-ess. 

[0022] ±iH©*sm@Sr^v^a-g-, -?-©*aas 

ffi©#m#icPB5£$ti£>fc©-T?tefc:v^ #7 
-f K &A3£*. SHbJisii, gfl3£3ifc£©*Sl8ag«M* 
yDtfl/>. #U-fV^W'>. tf'JX^l^^l^^ 50 
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x;i/7;i/n-jk t'z;V7t^-;i', r^yjHSf 

II, #y7^y axhy;k ^'J^kX ^-fe^-JU 

Sg» rLU7»K. xtf*->8fflg, ^$5>*1, T^k 
> • yt? y d- h »; U n- h y )\>?9 

[0 0 2 3] ±E©a&K«B£JBV»-&»£\ *«*ffi© 

Ttt, 3tt«3t«7* hk^X k iSl^ffl7*hk^X 
k Xttffi7* hW*XK lfSf7thk^XhA« 

•7 3Lj—)vmm* jRy^^-f V7 r n^x;u-^h> <pm 

1PK) , # y * ?\>k* y k— h (PMMA) «**^Vi6. 
n«». X»«k5?^Httt, COP, *9W72 

yk-hs*\ »R/\>K7"7^ (*— Att) tctsm© 

***ffiv»*;:t*tt?#«. Hit, « J ?«gffiP> 5 7. He 

[0 0 2 4] ^CT?IV»5k^hOi)IH lOOAtA 
i^tlb, yy^7 7'^-^fT5^i:t?, ©a*— « 

fcznrz7ti--7m& j tn^n<DW.MfflTi$—\zi3. o , 

S^ttltffinfcS!l^^BlHlC3&-5. U-v'T. 

«a^s<uc«^*-rs©^-«$«)T$.«>*<> 

ZZ.th'i'im-Z&Z. ^l©«-&«, ^Vi-g.kv'Xh^ 
i. Ti, AK Zn, Pb> Cd, W, Mo, Cr, 

Ta. N\me>mty>), &<t®, mtva* -t©ffi^& 

■J V^7'f--t:*g@aja5©/1^— x>y*fJVi, s 
[0 0 2 5] *«®g£jBv>£3§-g-i;:te, io©*-?± 

lC^O^©«g««€r«|^L. ^©^^JCS^ofc^D 

mm<Dmm\zttLT&&$:ftz>z.ii&-T?gz>. sfc, 1 



( 
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77 4-&mmhT. ^J6««±ic«$fc©iis^/t^- 

SIC, »IHItTtt«D«^*©#W»T**. tfcSJO 

[0026] «s*®fc*a«**s*f 

[0 0 2 7] <S*»l3i«»fl©*ai>*«WfcJ:**ta 
^j*©— «*, b h^iie^ras©^m^*S;fflViTUJ 
"PITS. *tet\ c-ki-ras/61©^^mffiyu-7* 

(ff-Gln) ©*^»C7S/»£Mbfc"&j£DNA£f£§i-r 
«. — 3XK&-6J:5fcii*bfc^U ;P7 
#n — 7.£45 < C»C«i&bT:fc€, cniCt&iE-g-JsSDNAfcl 
Wg/mL(C7i-&J;e> iC^SD-T^. cniCiO, -&BSDNA© 
75y*i7#n-*©7;^hKS;&<£j£LT, 
DNA«7#ci— ^a^lclS^-Sti*. £©72fa-;? t }g 
*feyM53*T, J¥$ 335mm (lcmft) ©y;M££ffriS 
U ««icyj 5'>«*tt£JHV»TiI«!l©7;i'5 f h H* 
7"bfc. 

[0 0 2 8] Zl5bT#?>nfcyjU«$r, ZhOtJl/D 
-XK*^L/T-tfc©^JR«g (lcmA, ^7XSfi± 

T?»E*a*, m^RSMfjcsfSbfc. *ic. 

«icv-r:j-**tt, Sj»fis©*ffijc^"7xmt£**eiinj$ 
ns±5icLT, «as^t.ioov©«jE*i^mRJ3niL 
&. &ic, msisa-^u 5»^Mtm sgnoov 

©ttJE£5#fB3BJ;bobfc. cnickD, 

fc*fi£-r* £ fclc ± D , WJIWftSttftottHi^BMgTr 

[0 0 2 9] ±EO*j£t±n«. #•?[.«#© rtSBIC 7* 

D-^ji-&bx¥®±©^5-fi?$^rfinct>yD- 
[0030] 7^fD-^y;p«tttje3fed^f,^[K« 
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fletbT«vi*»^Kt>, y;u©£ffifc:/n-:7£E5£ 

flST-SCTtSSS^nTViS (^H^f^, 605, 662 
0«<ftU y;i/rtT**«314M»©!»lUKJ6*ff'5*j* 
[0 0 3 1] <IHUNlCD7 r n-y«iUfcftU^H^C7C 

v h U y £*>y;M*©*?IJt#*4fcJB'9- * £*tt, * 
ft*»4*tt©|ia:*M*©^ , o-^«m*#«j*tt*#. 

Vh'J y ***©Sft<&ffi«K»&**Sc©:7n — :/« 

n&&wrz>z\t&-c&z> mmm7. H7M) . 

[0 0 3 2] Sfc, Xtf>a— $r — &m^X&3{Mfc& 
^*H)feft:bfc#Ji©#aK**lMl'r* 21 4:38*7?** 
;*-^©«gH7?££lcfS§aiUt£7?;&£. ■*©»-&. 7n 

«#© 5 . /h$ ?7SfflD ffif £ t \z Jc 

0, RliSM(©#3FLflfrSa!i*J:<^»'r*2:i:**Tr*, 
[0 0 3 3] «Si«o7n-7*fta6ttlfcH)tft; 

bfc±C©J:5ft:#'JL«flE'fefflV»n«, -oovb'J^ 

* x ££j viT«akstjH©5fe#Ha«m*— a tc^m-r * 

[0 0 3 4] 

[SIM09] £fcK0U : «K«©^m*}* 

30 gilt *»?|KJ:»)*ftK<i**lB-r**j5fe**bfc«t 

fc H^fls b 7 * u )vt 5 & & s &Km.wi 1 
2. i3©ra{ciHgb, zn&wMni&i&'pizmfevtz. 
nmnt&?L&m<nm\zwt&m-Qwm\,it*i->7')v 

9. 10 (DNA) SrSTFU ««12£:13©lfflltmjKll;&>e,« 

je * 91 so-r st. f > 7" ;na«si 2j&* e, 1 3©^ ic rsj^ 

^TMRftft^m. ^©IS, 7a-78i:ffi*f 
M7SiB^^#aEbTVm«, -tf->7%9Ki#?LM#7|*j 
©7 p n-y8tch7'y7'$n-&. -7^, ffiMW^E^JS 
40 j£fcfcvvtf->7';uote. -^©SS#?L«^7©^tC*»j 

bx^tB^n*. fi«i-, ^a«flt7rt©m^s^ 
ytfcm&m-zfflfe-r2>z.£\zj:K). zfn-y&\zm^ 
nfc^©^SE^o^wr-&DNA©^ai^fT^. 

[0 0 3 5] i^tt, ##SWMI-±l3h7 7^ 
ftfctt«©tt#»fejfi*=FSTr, L*»t>*fl8flE©*m*«Rl 

[0 0 3 6] mmM2 : S^yD-y^@^-fbbfc7 
#n-xy;P*?LK#©fP« 

50 S^fe*«^6<)lt^bfc0T*$)*„ jfc-T, 7P-7tL 
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'J^A/O^^/LOift^K^HJ^A (PH9) CD + IC^ 

^snfc^i^o.i^iVL©^^^^ (p 

H9) ©^K^S-eiRtrag^LX. SfS-T-ST^b H 

.. [0 0 3 7] z.ti\zJ:K), ■Sm-*V3^2V* : ?\ t zfu 
- :/£ H«fls b 7 # n -7. © =#7u^?Uf S n 
•5. 

[0 0 3 8] H;5g0i|3 : St^yn-^SrH^bbfcT 

H3«, 7u-7iiLTm^z>tfiW&miz.fcvr^ 7? 

VJV7S. Hyjl/©f^#&£«SWfc;Sb;fc0'T?&£. 20 
Sfc-f, 10mL©29 : lT^U^TS K/h'X7^'J;i'75 
K <D^mz. 6mL© 1 0 X TBEffiffiTfcfc J: ZU4ml<D-f Or >3£ 
&*£;DD*.<5o #ClC, 34jtiL©^h5;*5^1/X?b>:>? 
7 5 > 43 J; If- 2 5 0 u L © 1 0 % j& WMSl 7 > ^ — <5 A £ JD X. T 
y;i/fl2S**. *fMth?zm. lOmmol/LOEMCStttt (pH 
7) (CS*LT, 7?U;l'7SH$7W5KSTfi 
-f-S. ^felOmmol/LCDSPDP^WS^-C^^-— JW* 

^OSx^W^^— JWS«7^U;U7 5 FCVW 
5 Ki^UT^tX^r^SMtSOT, fix* 30 
tt^OftX7T;^^UT7? l j;i'75 FtCjg-g- 
3*1-5. ^IC, ^-&0.1inol/L— >^.^-r>^4'IC 

[0 0 3 9] ^e>LT#^>tlfc7i7'JJl/7 5 F-JrJWroH 

[0 0 4 0] $H&&i4 : SSffitillf-vy (1) 
04«> *&m<D~nMM\Zfc%igmm8it)i?-yZf$:*k 
f 0tS©J:^ !::> lcmft©;*f5XSffi20 40 

±\znmm2\&mmisrz±®m&mmh. lcm^©**^ 

ftOfflJfctt, ^^7 p D-^25~29*H^{bbfc7^ 'J 

;i'75f<y;i' (10x10x5mm) 24i£i2e-r-5. 

[0 0 4 1] rottttflMfttU?''? ^SlMlMI'if 
U ±gB*««&K7§M£bfc-tf>y;P£AP30^£^:ft 
e^T?S^bfc-y->^S:JKTb, ±3S*«tt&iTSB 

ss«@irop B iic«^3id^mjE$:HisobT, -y->y;u 
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^n-^KJiffisn*. — ^"a-^cDia^JtcMbT 
ffi*l«Tr*:v»u->^ , ;m, -^©^-^©^SEttssn 

[0042] ms^is : immakmmry? (2) 

«ifi^^bfc^iaTa&^>. 0 5 (A) «TSems*« 

Z^-tW-ffim-Cfc Q , lcnril©:tf9Aa£«35±K, 100 m 
ft©^m@37d^30X30fB/^^ — >3i>^$tlTVi«). # 
ftaolWtt«50tfeDia»Bt36Trtt«6nT*l3, 

(b) iz^-TJioiz. T&mm&fav&xommznz 

\t, ^KK^JCgte-SSOmerWrtUn'^k^KS: 
^t&7^D-^gft*v-fi'.D^y hT7STbdr 

;u{b£-tt--5> dttrio, B^b^nfcyn-:/©^;^ 

S&-5H*^aff#:38~42#**iee$nTV>S. 
[0 0 4 3] 7^n-7.^^tcy;Hbbfc«, 05 
(B) ^77.S«32C^S«@34«r|g« 

b fc±ffl$»«m® & ±12 ©TSB*««<g fctt 61 $ 

vi-e. ±^*s«<itc^itfeij->y;^AP33^e,. m 

fcTgES^m@37(S!Hr+100V©mJE^l^^BIJ0 bfcm, 
*^*^-7lCbT5^F^gbfc. 3£V>T, /1^->* 
S37fi!l(r-100V©mjE«:l4J-r B ^Jnb. ^ffl«M75:SK^ 

y;w©^tpmbfe. mmz. f)vn<Dm.%m^m 
jtu ^©ae^*^m-r-5iii:^-e#fe. ^©^© 

&fflTSEtel033fc!-/mL-e&o7i. ife. SiK-©SA 
[0 0 4 4] IW6^6 : Sfi^Wffl^^y (3) 

a-^$:H^<bbfc7^a-7.56*^ Xtf>3 — ^— & 

Zfu-Zf (A, B, C, D) *i^-&bfc7**n-X^ 
45<£tfya-:7-£-&2;;£V>7#n-X}g«E£, «S±T 

(A, B, C, D) ^H^bSnfc*-«rl0um©7^D 

-*y)imt. z\nt 3 <Dm<Dmzwxzn*Lzru--r$: 
^%Li3.^7i3u-7.mti*3zmzf&.m\;Tz. z.<o&mm 

ifi©7^D-X56Sr, »«52©*®»C^S»K53^^* 
bfc±a5S««gt, »«54©*Ht^Jg»|g55*^* 
bfeTS5S««St©^lC^bfc. 3itcZ\<DmmMT 

it. g>-y->zf)i><D&pmmtf~sjmi3.&?\z, ±®*«m 

g lC*ggc ©it > y JWi£ A □ 5 7 £ K It T ^. . 
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